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(57) ABSTRACT

A gas insulated switchgear includes a vacuum interrupter
having a movable contact and a fixed contact in vacuum. The
movable contact is on one side of a movable conductor that
passes through a bellows. An insulating rod is coupled to the
other side of the movable conductor that passes through the
bellows. The insulating rod and the other side of the movable
conductor are placed in an insulator. The vacuum interrupter,
the insulating rod, and the insulator are disposed in a gas tank.
An operating mechanism is disposed on a movable side end
portion of the gas tank and connected to the insulating rod. An
inner circumferential side space of the bellows, an internal
space of the insulator, and an internal space of the operating
box are in communication with each other; and pressure in
these spaces is lower than pressure in the gas tank.

16 Claims, 5 Drawing Sheets

181

/!4/5 141 usmo\ 141 141a 142

\

\\ 102¢
102

g 148



US 9,214,306 B2

Page 2
(51) Int.ClL DE 19952720 Al 6/2000
DE 102006015310 B3 8/2007
HOIH 33/666 (2006.01) Jp 60-141038 U 7/1985
HO2B 13/035 (2006.01) JP 2003-111225 A 4/2003
Jp 2004-056845 A 2/2004
(56) References Cited Jp 2004-220922 A 8/2004
Jp 2005-086925 A 3/2005
U.S. PATENT DOCUMENTS Jp 2007-306701 A 11/2007
Jp 2010-178526 A 8/2010
8,723,070 B2* 5/2014 Yoshidaetal. ... 218/134 OTHER PUBLICATIONS

2010/0000973 Al
2010/0288733 Al
2013/0155640 Al*

1/2010 Tsuchiya et al.
11/2010 Ichikawa et al.
6/2013 Sanoetal. ... 361/816

FOREIGN PATENT DOCUMENTS

DE 3319010 A1 11/1983
DE 4210370 A1 10/1993
DE 4212756 Al 10/1993
DE 29620438 Ul 1/1997

International Search Report (PCT/ISA/210) issued on Mar. 1, 2011,
by the Japanese Patent Office as the International Searching Author-
ity for International Application No. PCT/JP2011/051292.
Office Action issued on Sep. 4, 2015 by the German Patent Office in
corresponding German Patent Application No. 11 2011 103 758.9
and an English Translation of the Office Action (18 pages).

* cited by examiner



U.S. Patent

Dec. 15, 2015

Sheet 1 of 5

Fig. 1

US 9,214,306 B2
120b f
/ /
/
/ i
/ /
/ /

R

102¢g
107b
107a 124
102d  102e
A
112 {
103
121 —
L 150 145a\ 143a
l B [ _____ g F**J r//
iz i
3 K ! | °\ LJ:"‘\ |
I [ e ——
/ ‘ Q | > )>
105 \

=
T 122
132
\_/
—_————
| 152
111
_1\“‘1020



U.S. Patent Dec. 15, 2015 Sheet 2 of 5 US 9,214,306 B2

Fig. 2

123
102d A

WL\M )
\\ — -3\)( B
W= ‘

Rl iy S
ur 7?QT/><§ )
L

96 | \\ \

©6 146 | 144 145

102p 134 151 141b




U.S. Patent Dec. 15, 2015 Sheet 3 of 5 US 9,214,306 B2

Fig. 3

140

// \ 44 145
104 105 133



U.S. Patent Dec. 15, 2015 Sheet 4 of 5 US 9,214,306 B2

Fig. 4

102d 123 A

I v
136 146 \ 144 1\45
141b

137



U.S. Patent Dec. 15, 2015
Fig. 5
ffrh‘_-\\\
} Y
i
!
E
3 il’
' s
VL
&3 &
mf
T

Sheet 5 of 5 US 9,214,306 B2

-
=
“\\ | o
| 1 o~y
uy
i
-t
o
B

>

o3

o

o

[=~]
[oo)
e
.y
N~ ~ /
[ S \

T e

| <

Ja
t?ﬂf\‘
B

T




US 9,214,306 B2

1
GAS INSULATED SWITCHGEAR

TECHNICAL FIELD

The present invention relates to, for example, gas insulated
switchgears for use in electric power transmission/distribu-
tion and reception facilities and, more particularly, relates to
a gas insulated switchgear in which a vacuum interrupter is
placed in a gas tank filled with an insulating gas.

BACKGROUND ART

Heretofore, for example, as gas insulated switchgears for
use in electric power transmission/distribution and reception
facilities, there has been known one which is disclosed in
Patent Document 1 (Japanese Unexamined Patent Publica-
tion No. 2007-306701).

In order to reduce differential pressure of a bellows portion
of'a vacuum interrupter, apart of a vacuum interrupter mov-
able portion (an insulating rod is in high pressure) and the
inside of a cylindrical conductor connected to the movable
portion are made to communicate with the ambient atmo-
sphere.

That is, a portion which communicates with the inner cir-
cumferential side of a bellows 25 and in which a high electric
field is not applied is set to atmospheric pressure in order to
set the inner circumferential side of the bellows 25 of a
vacuum interrupter 10 serving as the vacuum interrupter to
the atmospheric pressure. More specifically, the inside of a
movable side conductor 35, the inside of a support 7, and the
inside of a movable side contact case 8 are set to the atmo-
spheric pressure.

Therefore, a high temperature sealing portion (portion
sealed at a high temperature) 37 serving as an airtight sealing
portion is provided between the outer circumference of the
movable side conductor 35 and a tubular portion 8a of the
movable side contact case 8; a high temperature sealing por-
tion 38 serving as an airtight sealing portion is provided
between the support 7 and the movable side contact case 8;
and a high temperature sealing portion 39 serving as an air-
tight sealing portion is provided between a movable side end
plate 24 of the vacuum interrupter 10 and the movable side
contact case 8. Furthermore, in order to set the inside of an
insulation support tube 5 to high pressure dry air, a linear
sealing portion 40 serving as an airtight sealing portion is
provided between an insulation operating rod 12 and the
support 7.

Patent Document 1: Japanese Unexamined Patent Publica-
tion No. 2007-306701

DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention

The aforementioned conventional gas insulated switchgear
has linear sealing portions 40 and 41 serving as a sliding
airtight sealing portion in the movable portion of the vacuum
interrupter 10; and therefore, a dedicated gasket which is for
sliding while securing airtight is required and the linear seal-
ing portions 40 and 41 become a structure susceptible to
attachment and interfusion of foreign materials and flaw of
constitutional components. Accordingly, a problem exists in
that high quality is required for constitutional components for
maintaining airtight for a long period and high cost is required
achieve these requirements.

Besides, countermeasures against the driving force of the
insulation operating rod 12 that passes through the linear
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sealing portions 40 and 41 being maintained airtight and the
driving force of an operating mechanism to which the insu-
lation operating rod 12 is coupled are required. Frictional
loads of those components are large; and therefore, a problem
exists in that a lot of operation energy is required for the
operating mechanism to which the insulation operating rod
12 is coupled.

Additionally, as for the high temperature sealing portions
37 to 39, a problem exists in that it becomes high cost, for
example, a gasket endurable against a high temperature is
applied.

In addition, in order to set the inner circumferential side of
the bellows 25 to the atmospheric pressure, the inside of the
movable side conductor 35, the inside of the support 7, and the
inside of the movable side contact case 8 are set to the atmo-
spheric pressure. However, the atmosphere is taken in from a
ventilation opening portion 20a of an upper end bushing
terminal 20 of a bushing 16 whose height is 2 m to 3 m.

In this case, the inner surface of the cylindrical movable
side conductor 35 and the like, which are exposed to the
atmosphere, are likely to be corroded due to high humidity
and contaminating atmosphere (NOx, SOx, and the like)
depending on installation circumstances of the gas insulated
switchgear. Furthermore, countermeasures for preventing
contamination and corrosion need to be provided. In addition,
in order to seal this portion, a gas filling port needs to be
provided on a high voltage portion, which is practically
impossible.

The present invention has been made to solve the foregoing
problem, and an object of the present invention is to provide
a gas insulated switchgear capable of reducing differential
pressure of a bellows portion of a vacuum interrupter.

Means for Solving the Problems

According to a first aspect of the present invention, there is
provided a gas insulated switchgear including: a vacuum
interrupter having a movable contact and a fixed contact in
vacuum, the movable contact being provided on one side of a
movable conductor that passes through a bellows, and the
fixed contact being provided on a fixed conductor; an insu-
lating rod coupled to the other side of the movable conductor
that passes through the bellows of the vacuum interrupter; an
insulator in which the insulating rod and the other side of the
movable conductor are placed, and by which the vacuum
interrupter is electrically insulated and supported; a movable
side shield which intervenes between the vacuum interrupter
and the insulator, and surrounds the outer circumference of
the other side of the movable conductor along a direction
connecting the vacuum interrupter and the insulator to
achieve electric field relaxation; a gas tank in which the
vacuum interrupter, the insulating rod, the insulator, and the
movable side shield are disposed; an operating mechanism
which is disposed on a movable side end portion of the gas
tank and is connected to the insulating rod; and an operating
box in which the operating mechanism is placed. The gas
insulated switchgear is configured such that: an inner circum-
ferential side space of the bellows of the vacuum interrupter,
an internal space of the movable side shield, an internal space
of'the insulator, and an internal space of the operating box are
communicated with each other; and pressure in these spaces
is lower than pressure in the gas tank.

According to a second aspect of the present invention, there
is provided a gas insulated switchgear including: a vacuum
interrupter having a movable contact and a fixed contact in
vacuum, the movable contact being provided on one side of a
movable conductor that passes through a bellows, and the
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fixed contact being provided on a fixed conductor; an insu-
lating rod coupled to the other side of the movable conductor
that passes through the bellows of the vacuum interrupter; an
insulator in which the insulating rod and the other side of the
movable conductor are placed, and by which the vacuum
interrupter is electrically insulated and supported; a movable
side shield which intervenes between the vacuum interrupter
and the insulator, and surrounds the outer circumference of
the other side of the movable conductor along a direction
connecting the vacuum interrupter and the insulator to
achieve electric field relaxation; a gas tank in which the
vacuum interrupter, the insulating rod, the insulator, and the
movable side shield are disposed; an operating mechanism
which is disposed on a movable side end portion of the gas
tank and is connected to the insulating rod; and an operating
box in which the operating mechanism is placed. The gas
insulated switchgear is configured such that: an inner circum-
ferential side space of the bellows of the vacuum interrupter,
an internal space of the movable side shield, an internal space
of'the insulator, an internal space of the operating box, and an
external space of the operating box are communicated with
each other; and pressure in these spaces is lower than pressure
in the gas tank.

According to a third aspect of the present invention, there is
provided a gas insulated switchgear including: a vacuum
interrupter having a movable contact and a fixed contact in
vacuum, the movable contact being provided on one side of a
movable conductor that passes through a bellows, and the
fixed contact being provided on a fixed conductor; an insu-
lating rod coupled to the other side of the movable conductor
that passes through the bellows of the vacuum interrupter; an
insulator in which the insulating rod and the other side of the
movable conductor are placed, and by which the vacuum
interrupter is electrically insulated and supported; a movable
side shield which intervenes between the vacuum interrupter
and the insulator, and surrounds the outer circumference of
the other side of the movable conductor along a direction
connecting the vacuum interrupter and the insulator to
achieve electric field relaxation; a gas tank in which the
vacuum interrupter, the insulating rod, the insulator, and the
movable side shield are disposed; an operating mechanism
which is disposed on a movable side end portion of the gas
tank and is connected to the insulating rod; and an operating
box in which the operating mechanism is placed. The gas
insulated switchgear is configured such that: an inner circum-
ferential side space of the bellows of the vacuum interrupter,
an internal space of the movable side shield, an internal space
of'the insulator, and an internal space of the operating box are
communicated with each other; pressure in these spaces is
lower than pressure in the gas tank; and the operating box is
sealed with respect to an external space of the operating box.

Furthermore, according to a fourth aspect of the present
invention, there is provided a gas insulated switchgear includ-
ing: a vacuum interrupter having a movable contact and a
fixed contact in vacuum, the movable contact being provided
on one side of a movable conductor that passes through a
bellows, and the fixed contact being provided on a fixed
conductor; an insulating rod coupled to the other side of the
movable conductor that passes through the bellows of the
vacuum interrupter; an insulator in which the insulating rod
and the other side of the movable conductor are placed, and by
which the vacuum interrupter is electrically insulated and
supported; a movable side shield which intervenes between
the vacuum interrupter and the insulator, and surrounds the
outer circumference of the other side of the movable conduc-
tor along a direction connecting the vacuum interrupter and
the insulator to achieve electric field relaxation; an electric
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field relaxation shield in which one end is connected to the
movable side shield, and which is disposed extending from an
end portion on the vacuum interrupter side of the insulator
toward the opposite side to the vacuum interrupter at an outer
circumferential portion or at the inside of resin along the axial
direction of the insulator; a gas tank in which the vacuum
interrupter, the insulating rod, the insulator, the movable side
shield, and the electric field relaxation shield are disposed; an
operating mechanism which is disposed on a movable side
end portion of the gas tank and is connected to the insulating
rod; and an operating box in which the operating mechanism
is placed. The gas insulated switchgear is configured such
that: an inner circumferential side space of the bellows of the
vacuum interrupter, an internal space of the insulator, and an
internal space of the operating box are communicated with
each other; and pressure in these spaces is lower than pressure
in the gas tank.

Advantageous Effect of the Invention

According to a gas insulated switchgear of the present
invention, a configuration is made such that: an inner circum-
ferential side space of a bellows of a vacuum interrupter, an
internal space of an insulator, and an internal space of an
operating box are communicated with each other; and pres-
sure in these spaces is lower than pressure in a gas tank;
whereby, there can be obtained a gas insulated switchgear
capable of reducing differential pressure of a bellows portion
of the vacuum interrupter.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view showing a gas insulated switch-
gear according to Embodiment 1 of the present invention;

FIG. 2 is a relevant part enlarged sectional view showing
the gas insulated switchgear according to Embodiment 1 of
the present invention;

FIG. 3 is a relevant part enlarged sectional view showing a
gas insulated switchgear according to Embodiment 2 of the
present invention;

FIG. 4 is a relevant part enlarged sectional view showing a
gas insulated switchgear according to Embodiment 3 of the
present invention; and

FIG. 5 is a relevant part enlarged sectional view showing a
conventional gas insulated switchgear.

MODE FOR CARRYING OUT THE INVENTION
Embodiment 1

Hereinafter, Embodiment 1 of the present invention will be
described with reference to FIG. 1 and FIG. 2. Then, in each
of'the drawings, identical or equivalent members and portions
will be described with the same reference numerals assigned
thereto. FIG. 1 is a sectional view showing a gas insulated
switchgear according to Embodiment 1 of the present inven-
tion. FIG. 2 is a relevant part enlarged sectional view showing
the gas insulated switchgear according to Embodiment 1 of
the present invention.

Reference numeral 101 denotes a gas insulated switchgear.
An electrically grounded gas tank 102 is installed with a torso
portion 1024 being kept horizontal; and on both ends thereof,
amovable side opening portion 1025 and a fixed side opening
portion 102¢ are provided. Incidentally, an insulating gas
such as dry air, nitrogen, or carbonic anhydride is filled in an
internal space A of the gas tank 102 at a high pressure as an
insulating gas. In addition, as the insulating gas in Embodi-
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ment 1, for example, dry air substantially zero in global
warming potential and effective for global warming preven-
tion is filled at a high pressure.

Furthermore, a movable side opening portion 1024 and a
fixed side opening portion 102¢ are provided on the upper
side of the gas tank 102. A movable side branch pipe 102/
coaxial with the movable side opening portion 1024, a fixed
side branch pipe 102g coaxial with the fixed side opening
portion 102e, and flanges for connecting these pipes are con-
stituted. A current transformer for measuring current 107a is
mounted on an outer circumferential portion of the movable
side branch pipe 102f; and a current transformer for measur-
ing current 1075 is mounted on an outer circumferential por-
tion of the fixed side branch pipe 102g, respectively.

A vacuum interrupter 140 is placed in the gas tank 102 via
an air gap formed with respect to the torso portion 102a. The
vacuum interrupter 140 is composed of a tubular vacuum
vessel 141 made of insulation material such as ceramics; a
fixed conductor 143 which is placed in the vacuum vessel
141, one end of the fixed conductor 143 being joined to an end
plate 142 which is for airtight sealing a fixed side end portion
141a of the vacuum vessel 141; and a movable conductor 145
which is disposed to be capable of being connected/discon-
nected to/from the fixed conductor 143, the other end of the
movable conductor 145 being extended outside the vacuum
vessel 141 via a bellows 144 attached to an end plate 146
which is for airtight sealing a movable side end portion 1416
of the vacuum vessel 141.

An operating mechanism 103 by which a fixed contact
1434 and amovable contact 1454 are connected/disconnected
to be closed/opened is provided outside the gas tank 102. The
operating mechanism 103 is made to move the movable con-
ductor 145 in a horizontal direction via an operating rod 105
and an insulating rod 106; and accordingly, the fixed contact
1434 and the movable contact 1454 are connected/discon-
nected to be closed/opened. At this time, the bellows 144
follows the movement of the movable conductor 145; and
therefore, the inside of the vacuum interrupter 140 is main-
tained under vacuum.

Incidentally, the insulating rod 106 is coupled to the oper-
ating rod 105 and the movable conductor 145 at both ends
thereof (pin coupling is shown in the drawing). The insulating
rod 106 is connected while securing an insulation distance in
which the movable conductor 145 can be electrically insu-
lated from the operating rod 105. Reference numeral 150
denotes a coupling end portion between the insulating rod
106 and the movable conductor 145.

A movable side shield 151 and a fixed side shield 152 are
provided on both ends of the vacuum interrupter 140. The
movable side shield 151 has a shape covering the movable
side end portion 1415 of the vacuum interrupter 140 and is
connected to the movable side end plate 146; and the fixed
side shield 152 has a shape covering the fixed side end portion
141a and is connected to the fixed side end plate 142. Fur-
thermore, the movable side shield 151 is mechanically held
by a movable side insulator 131 while maintaining insulation
with respect to the gas tank 102; and the fixed side shield 152
is mechanically held by a fixed side insulator 132, while
maintaining insulation with respect to the gas tank 102. The
movable side insulator 131 and the fixed side insulator 132 are
formed of insulating resin.

A movable side external conductor 121 connected to an
upper part of a movable side bushing 120a is connected to the
movable side shield 151 in an insertion manner; and a fixed
side external conductor 122 connected to an upper part of a
fixed side bushing 1205 is connected to the fixed side shield
152 in an insertion manner.
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Such a gas insulated switchgear is of a structure in which,
for example, electric power taken in from the upper portion of
the fixed side porcelain bushing 1205 is taken out to the upper
portion of the movable side bushing 120a¢ via the vacuum
interrupter 140. In the normally flowing current and electric
power system, a fault current generated when an electrical
fault (ground short fault and/or short-circuit fault) occurs is
interrupted by the vacuum interrupter 140; and consequently,
the gas insulated switchgear has a function of preventing
spread of the fault to peripheral apparatuses.

FIG. 2 shows the relevant part enlarged sectional view of
the gas insulated switchgear 101 according to Embodiment 1
of'the present invention. That is, the enlarged structure of the
periphery of the movable side of the vacuum interrupter 140
is shown. In Embodiment 1, a configuration is made such that:
an inner circumferential side space B of the bellows 144 of the
vacuum interrupter 140, an internal space C of the movable
side shield 151, an internal space D of the movable side
insulator 131, and an internal space E of the operating box
104 are communicated with each other; these spaces and an
external space F of the operating box 104 are further commu-
nicated with each other, the external space F being formed
outside the gas tank; the respective spaces are made to the
same pressure, that is, spaces at atmospheric pressure; and the
pressure in the respective spaces is lower than pressure in the
internal space A of the gas tank 102. In order to achieve this,
fixed sealing portions 133 to 136 are required. In the fixed
sealing portions, the fixed sealing portion 135 and the fixed
sealing portion 136 are made of heat resistant material,
because the temperature of the movable side shield 151 is
likely to be increased.

That is, in order to set the inner circumferential side of the
bellows 144 to the atmospheric pressure, the atmosphere can
be taken in from the periphery of the operating box 104 near
the gas tank 102; and therefore, inspection and replacement of
afilter at a place through which the atmosphere is taken in can
be achieved by a simple work.

Furthermore, in Embodiment 1, a linear sealing portion
into which the operating rod 105 or the movable conductor
145 is slid while maintaining airtight is not required; and
therefore, airtightness of the respective spaces B to E
becomes highly reliable. Additionally, operation energy
required for the operating mechanism 103 can be reduced;
and therefore, a reduction in size, simplification, and a reduc-
tion in cost of the operating mechanism 103 can be achieved.

Besides, in the movable side shield 151, an electric field
relaxation function of the movable side end portion 1415 of
the vacuum interrupter 140, a fixing function with respect to
the movable side insulator 131, and a connection function
with respect to the movable side external conductor 121 are
consolidated into one component; and therefore, as compared
to the aforementioned conventional switchgear, the number
of sealing places can be reduced and economic efficiency is
excellent.

By the way, in the case where the inner circumferential side
space B ofthe bellows 144 of the vacuum interrupter 140, the
internal space C of the movable side shield 151, the internal
space D of the movable side insulator 131, and the internal
space E of the operating box 104 are required to be prevented
from the influence of humidity and contaminated atmo-
sphere, for example, desiccant is disposed inside the operat-
ing box 104 in which the operating mechanism 103 is placed,
and a portion to be mounted on a cover plate 112 of the
operating box 104 and a joint of the operating box 104 itself
are covered with a gasket and/or by welding; and conse-
quently, its purpose can be achieved.
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Further, an electric field relaxation shield 153 connected to
an embedded fixing metal fitting is disposed at the inside of
resin of the movable side insulator 131. The electric field
relaxation shield 153 is made of, for example, copper net,
aluminum die-casting, conductive plastic, or the like. Then,
an end portion of the electric field relaxation shield 153 is
disposed by being extended to a place nearer to a movable
side end portion of the gas tank 102 than the coupling end
portion 150 between the insulating rod 106 and the other side
of the movable conductor 145, that is, extended to a position
near the cover plate 112; and consequently, an electric field of
the periphery of the coupling end portion 150 can be relaxed.
The periphery of the insulating rod 106 is covered by the
atmosphere of low pressure; and therefore, creeping electric
fields of the coupling end portion 150 and the insulating rod
106 need to be sufficiently reduced; however, it becomes
possible to achieve its electric field relaxation by the electric
field relaxation shield 153.

As described above, according to Embodiment 1, differen-
tial pressure of a bellows 144 portion of the vacuum inter-
rupter 140 can be reduced and mechanical stress generated at
the bellows 144 portion is relaxed; as a result, a mechanical
life can be extended. Further, an airtight function between a
movable portion of the vacuum interrupter 140 and a high
pressure portion of the gas tank 102 is not required; and
therefore, reliability of an airtight portion is improved and
constitutional components can be inexpensive.

Embodiment 2

A gas insulated switchgear according to Embodiment 2 of
the present invention will be described with reference to FIG.
3. FIG. 3 is a relevant part enlarged sectional view showing
the gas insulated switchgear according to Embodiment 2 of
the present invention.

In Embodiment 2, an electric field relaxation shield 154 is
disposed at the outside of a movable side insulator 131 and is
connected to a movable side shield 151.

By this structure, the movable side insulator 131 can be
more easily manufactured than the structure in which the
electric field relaxation shield is provided at the inside of resin
of the movable side insulator 131.

Embodiment 3

A gas insulated switchgear according to Embodiment 3 of
the present invention will be described with reference to FIG.
4. FIG. 4 is a relevant part enlarged sectional view showing
the gas insulated switchgear according to Embodiment 3 of
the present invention.

In Embodiment 3, a configuration is made such that: an
inner circumferential side space B of a bellows 144 of a
vacuum interrupter 140, an internal space C of a movable side
shield 151, an internal space D of a movable side insulator
131, and an internal space E of an operating box 104 are
communicated with each other; pressure in these spaces B to
E is configured to be lower than pressure in a gas tank 102;
and the operating box 104 is provided with a sealing portion
137 which is sealed with respect to an external space F of the
operating box 104. The relationship of pressure in the respec-
tive spaces is configured so as to be A>B to E>F (the ambient
atmosphere).

That is, the operating box 104 is a pressure vessel; the
insulating gas such as dry air or nitrogen is filled in the spaces
B to E, and the pressure in the spaces B to E is lower than the
pressure in the gas tank 102 and is made to increase up to a
pressure that does not impair the mechanical life of the bel-
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lows 144; and consequently, insulation performance of the
periphery of an insulating rod 106 can be further improved as
compared to the case of the atmospheric pressure in the afore-
mentioned Embodiment 1. As a result, a reduction in size and
simplification of the movable side insulator 131, the insulat-
ing rod 106, and an electric field relaxation shield 153 can be
achieved; and simplification of a coupling end portion 150
between the insulating rod 106 and the other side of amovable
conductor 145 can be achieved. Therefore, there can be
obtained a gas insulated switchgear which is excellent in
economic efficiency.

By the way, Embodiment 3 can be applied to the aforemen-
tioned Embodiment 2, and there can be obtained a gas insu-
lated switchgear which is excellent in economic efficiency.

INDUSTRIAL APPLICABILITY

The present invention is suitable for achieving a gas insu-
lated switchgear capable of reducing differential pressure of a
bellows portion of a vacuum interrupter.

The invention claimed is:

1. A gas insulated switchgear comprising:

a vacuum interrupter having a movable contact and a fixed
contact in vacuum, said movable contact being provided
on one side of a movable conductor that passes through
a bellows, and said fixed contact being provided on a
fixed conductor;

an insulating rod coupled to the other side of said movable
conductor that passes through said bellows of said
vacuum interrupter;

an insulator in which said insulating rod and the other side
of said movable conductor are placed, and by which said
vacuum interrupter is electrically insulated and sup-
ported;

a movable side shield which intervenes between said
vacuum interrupter and said insulator, and surrounds the
outer circumference of at least a part of the bellows
along a direction connecting said vacuum interrupter
and said insulator to achieve electric field relaxation;

a gas tank in which said vacuum interrupter, said insulating
rod, said insulator, and said movable side shield are
disposed;

an operating mechanism which is disposed on a movable
side end portion of said gas tank and is connected to said
insulating rod; and

an operating box in which said operating mechanism is
placed,

said gas insulated switchgear being configured such that:

an inner circumferential side space of said bellows of said
vacuum interrupter, an internal space of said movable
side shield, an internal space of said insulator, and an
internal space of said operating box are communicated
with each other; and

pressure in these spaces is lower than pressure in said gas
tank.

2. A gas insulated switchgear comprising:

a vacuum interrupter having a movable contact and a fixed
contact in vacuum, said movable contact being provided
on one side of a movable conductor that passes through
a bellows, and said fixed contact being provided on a
fixed conductor;

an insulating rod coupled to the other side of said movable
conductor that passes through said bellows of said
vacuum interrupter;
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an insulator in which said insulating rod and the other side
of'said movable conductor are placed, and by which said
vacuum interrupter is electrically insulated and sup-
ported;

a movable side shield which intervenes between said
vacuum interrupter and said insulator, and surrounds the
outer circumference of at least a part of the bellows
along a direction connecting said vacuum interrupter
and said insulator to achieve electric field relaxation;

a gas tank in which said vacuum interrupter, said insulating
rod, said insulator, and said movable side shield are
disposed;

an operating mechanism which is disposed on a movable
side end portion of said gas tank and is connected to said
insulating rod; and

an operating box in which said operating mechanism is
placed,

said gas insulated switchgear being configured such that:

an inner circumferential side space of said bellows of said
vacuum interrupter, an internal space of said movable
side shield, an internal space of said insulator, an internal
space of said operating box, and an external space of said
operating box are communicated with each other; and

pressure in these spaces is lower than pressure in said gas
tank.

3. A gas insulated switchgear comprising:

avacuum interrupter having a movable contact and a fixed
contact in vacuum, said movable contact being provided
on one side of a movable conductor that passes through
a bellows, and said fixed contact being provided on a
fixed conductor;

an insulating rod coupled to the other side of said movable
conductor that passes through said bellows of said
vacuum interrupter;

an insulator in which said insulating rod and the other side
of'said movable conductor are placed, and by which said
vacuum interrupter is electrically insulated and sup-
ported;

a movable side shield which intervenes between said
vacuum interrupter and said insulator, and surrounds the
outer circumference of at least a part of the bellows
along a direction connecting said vacuum interrupter
and said insulator to achieve electric field relaxation;

a gas tank in which said vacuum interrupter, said insulating
rod, said insulator, and said movable side shield are
disposed;

an operating mechanism which is disposed on a movable
side end portion of said gas tank and is connected to said
insulating rod; and

an operating box in which said operating mechanism is
placed,

said gas insulated switchgear being configured such that:

an inner circumferential side space of said bellows of said
vacuum interrupter, an internal space of said movable
side shield, an internal space of said insulator, and an
internal space of said operating box are communicated
with each other;

pressure in these spaces is lower than pressure in said gas
tank; and

said operating box is sealed with respect to an external
space of said operating box.

4. A gas insulated switchgear comprising:

avacuum interrupter having a movable contact and a fixed
contact in vacuum, said movable contact being provided
on one side of a movable conductor that passes through
a bellows, and said fixed contact being provided on a
fixed conductor;
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an insulating rod coupled to the other side of said movable
conductor that passes through said bellows of said
vacuum interrupter;

an insulator in which said insulating rod and the other side
of said movable conductor are placed, and by which said
vacuum interrupter is electrically insulated and sup-
ported;

a movable side shield which intervenes between said
vacuum interrupter and said insulator, and surrounds the
outer circumference of at least a part of the bellows
along a direction connecting said vacuum interrupter
and said insulator to achieve electric field relaxation;

an electric field relaxation shield in which one end is con-
nected to said movable side shield, and which is dis-
posed extending from an end portion on the vacuum
interrupter side of said insulator toward the opposite side
to said vacuum interrupter at an outer circumferential
portion or at the inside of resin along the axial direction
of said insulator;

a gas tank in which said vacuum interrupter, said insulating
rod, said insulator, said movable side shield, and said
electric field relaxation shield are disposed;

an operating mechanism which is disposed on a movable
side end portion of said gas tank and is connected to said
insulating rod; and

an operating box in which said operating mechanism is
placed,

said gas insulated switchgear being configured such that:

an inner circumferential side space of said bellows of said
vacuum interrupter, an internal space of said insulator,
and an internal space of said operating box are commu-
nicated with each other; and

pressure in these spaces is lower than pressure in said gas
tank.

5. The gas insulated switchgear according to claim 4,

wherein said electric field relaxation shield is disposed
extending from an end portion on the vacuum interrupter
side of said insulator to a place near the movable side end
portion of said gas tank at the inside of said insulator.

6. The gas insulated switchgear according to claim 4,

wherein said electric field relaxation shield is disposed
extending from an end portion on the vacuum interrupter
side of said insulator to a place near the movable side end
portion of said gas tank at the outside of said insulator.

7. The gas insulated switchgear according to claim 1,

wherein said movable side shield has a current-carrying
function between a movable side external conductor and
said vacuum interrupter, said movable side external con-
ductor being disposed passing through in a movable side
porcelain bushing.

8. The gas insulated switchgear according to claim 2,

wherein said movable side shield has a current-carrying
function between a movable side external conductor and
said vacuum interrupter, said movable side external con-
ductor being disposed passing through in a movable side
porcelain bushing.

9. The gas insulated switchgear according to claim 3,

wherein said movable side shield has a current-carrying
function between a movable side external conductor and
said vacuum interrupter, said movable side external con-
ductor being disposed passing through in a movable side
porcelain bushing.

10. The gas insulated switchgear according to claim 4,

wherein said movable side shield has a current-carrying
function between a movable side external conductor and
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said vacuum interrupter, said movable side external con-
ductor being disposed passing through in a movable side
porcelain bushing.

11. The gas insulated switchgear according to claim 5,

wherein said movable side shield has a current-carrying

function between a movable side external conductor and
said vacuum interrupter, said movable side external con-
ductor being disposed passing through in a movable side
porcelain bushing.

12. The gas insulated switchgear according to claim 6,

wherein said movable side shield has a current-carrying

function between a movable side external conductor and
said vacuum interrupter, said movable side external con-
ductor being disposed passing through in a movable side
porcelain bushing.

13. The gas insulated switchgear according to claim 1,
wherein said movable side shield is directly connected to an
external conductor that passes into a bushing of the gas insu-
lated switchgear.

14. The gas insulated switchgear according to claim 2,
wherein said movable side shield is directly connected to an
external conductor that passes into a bushing of the gas insu-
lated switchgear.

15. The gas insulated switchgear according to claim 3,
wherein said movable side shield is directly connected to an
external conductor that passes into a bushing of the gas insu-
lated switchgear.

16. The gas insulated switchgear according to claim 4,
wherein said movable side shield is directly connected to an
external conductor that passes into a bushing of the gas insu-
lated switchgear.
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